Atypical teratoid/rhabdoid tumors (AT/RT) presenting in adults are particularly rare. Interestingly there have been seven cases of AT/RT in the sellar region of adults reported thus far. In this report, we present another case that re-enforces a particular pattern common to these tumors. A 45-year-old woman presented with headaches and double vision. She was found to have left sixth nerve palsy. Transsphenoidal resection for presumed apoplexy of a pituitary macroadenoma was performed but the pathology revealed an atypical teratoid/rhabdoid tumor. Adult AT/RT's in the sellar-region are extremely rare but they do mimic macroadenomas. They may also present more commonly in women with oculomotor palsies.
Introduction
Atypical teratoid/rhabdoid tumor is an aggressive highly malignant neoplasm of the central nervous system. The tumor is well known for its heterogenous microscopic pattern, demonstrating primitive neuroectodermal, mesenchymal, epithelial and glial components and rhabdoid cells. Immunophenotypic heterogeneity is also a characteristic finding and the most striking feature is loss of INI1.
Though AT/RT's are primarily a tumor of young children, there are extremely rare adult cases. Of the 41 previously reported adult AT/RT's, 7 (19.0%) have been in or around the sella turcica (Table  1 ). All seven previously reported sellar region adult AT/RT cases occurred in females of various ages (range = 20-61, mean = 43 years) ( Table 2 ). There is a strong female predominance (100%) with atypical teratoid/rhabdoid tumors in the sella. Our patient presented herein follows the pattern of female predominance and oculomotor palsy in adult sellar region atypical teratoid/rhabdoid tumors.
Case Report Presentation and Examination
A 45-year-old previously healthy right-handed woman presented with complaints of a subacute onset severe headache for nine days associated with nausea and vomiting. She developed side-by-side double vision over this period of time that was not improving. She had no prior constitutional symptoms or weight loss and no family history of tumors. On examination, she did not appear Cushingoid or acromegalic. Her extraocular movements demonstrated a full loss of lateral movement of her left eye consistent with dense left cranial nerve VI palsy. Her vision was full to confrontation, as was the remainder of her neurological examination. A sella MRI revealed a pituitary tumor most consistent with a macroadenoma on the left side of the sella with extension into the ipsilateral cavernous sinus (Figure 1 ).
Operation
A transsphenoidal approach to the tumor was performed. The sella was found to be slightly enlarged, predominantly on the left. The tumor seemed to emanate from the posterior portion of the anterior lobe, as there was some normal gland over the tumor. A subcapsular dissection was performed to remove the sella portion of the tumor and spare the gland. There were some areas of hemorrhage within this specimen, consistent with a presumed apoplectic event. Approximately half of the tumor mass was located lateral to the gland in the left cavernous sinus. We removed the medial wall of the left cavernous sinus and resected the tumor for a gross total resection, despite its relation to the carotid. The tumor itself was more firm than a typical adenoma, but otherwise was not grossly different than what we had expected to see. Cavernous sinus bleeding was controlled with gentle packing. There was no cerebral spinal fluid leak.
Post-operation Follow-up
Postoperatively, she had preserved pituitary function but at one month post-surgery, she still has a dense left CN VI palsy and her tumor has recurred in the cavernous sinus and tentorium ( Figure  2 ). The metastatic workup with a bone scan and chest, abdomen, and pelvis CT was negative. She received stereotactic radiosurgery to the cavernous sinus and parasellar region. Her cranial nerve deficits progressed and her mental status declined. She died in hospice care 6 months after surgery. As described in Shonka et. al. [1] the range of survival after diagnosis for adult AT/RT's is extremely wide [1] though most patients succumb to the disease within a year.
Pathologic Findings
Microscopically, the tumor cells were arranged in sheets. The neoplastic cells showed high degree of anaplasia with a high nuclear to cytoplasmic ratio, scant eosinophilic cytoplasm, vesicular enlarged nuclei and prominent nucleoli. Focally the tumor cells had cytoplasmic vacuoles. Mitoses were numerous. By immunohistochemical stains the tumor cells were positive for cytokeratin (CK8/18), CD56, p53 and focally for epithelial membrane antigen (EMA), pancytokeratin, smooth muscle actin (SMA) and S100. The neoplastic cells were negative for synaptophysin, chromogranin, HMB45, Mart-1, cytokeratin 7, cytokeratin 20, GCDFP15, mammoglobulin, desmin. Germ cell and lymphoma markers were negative. Pituitary hormones were positive in the surrounding benign pituitary tissue but negative in the tumor cells. INI1 staining was absent in the tumor cells but present in the intermixed benign lymphocytes and vessels (as a positive internal control). Ki-67 index was extremely high (Figure 3 ).
Discussion
AT/RT's in adults are rare indeed. Considering our case, and those previously reported, a clinical pattern is emerging. There appears to be a predilection for the sella; now 8 of 42 (19%) reported adult AT/RT patients had sella tumors. Of these sellar region patients, 50% have presented with cranial nerve palsies (Table 2) , with an abducens' palsy being the single most common type, likely due to its relative vulnerability within the cavernous sinus. Headache was also a presenting complaint in these patients with sellar AT/RT's; although obviously non-specific, it suggests that these tumors either hemorrhage, as our case did, or are rapidly growing.
With the high rate of adult AT/RT's (19%) in the sella, what is intriguing further still is that all of these sellar region AT/RT's have been in females. Though it cannot be concluded that sellar region AT/RT's are sex-specific, the female prevalence is notable. Typically, pediatric and adult AT/RT's have a male predominance (male to female ration in children 2:1, in adults 1.1:1) [2, 3] (Table 1) . The sellar region significantly skews the gender ratio of adult AT/RT's towards the females (8 of the reported 20 female cases bore sella tumors).
Another characteristic of adult AT/RT's in the sella is the presentation with optic nerve, abducens, or oculomotor palsies and headache. In this way it is similar to that of the presentation of a typical apoplectic pituitary adenoma. This similarity in presentation makes it indistinguishable from pituitary apoplexy. With review of the current case and analysis of previous reports a significant pattern has arisen in the 42 reported cases of AT/RT; a seeming predilection for the pituitary, a complete female predominance in the sellar region, and common presentation of cranial nerve palsies in sellar region AT/RT patients.
Conclusion
Based on our case and a review of the published reports, adult AT/RT's in the sella present in females in a manner that is clinically indistinguishable from apoplexy. Clinicians should be aware of this possibility in the differential of apoplexy, which (excluding postpartum hemorrhage) is otherwise dominated by hemorrhagic or infarcted adenomas.
